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University of Michigan

Monte Carlo Neutron Update

MC sample: Andre’s pC interactions at 120 GeV

Add n 4 contribution to background
Neutron momentum smearing:

e find width of Ej;/p,, (real data)

o fit o, vs momentum (real data)

e apply o, for truth p,,

e redo neutron efficiency with smeared momentum

e recalculate N, / N, ratio
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u,.-ve%i;n Pvecarn, @nd HCAL energy f

hist11
Entries 64022
Mean 114.4
RMS 12.94

Top plot - momentum distributions of the sin-

gle track straight through events. Trigger:

proton beam and proton interactions. As a

next steps the tracks away from peak were

1L N . R B mo
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momentum, GeV/c removed.

hist13
Entries 39449
Mean 116.1
RMS 7.157

Bottom plot - HCAL energy distributions for
the incoming protons. Requirement for EM-
CAL: Ergyroar, <1 GeV, which means that
whole proton energy deposited to HCAL.
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HCAL energy, GeV
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hist21
Entries 9526
Mean 0.9123
RMS .1399

protons, 19.4 GeV/c *

m: 0.912+ 0.001
6:0.125+ 0.001
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hist24
Entries 12246

protons, 80.9 GeV/c b
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protons, 56.0 GeV/c

hist23
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Mean 0.974
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E;, / py ratio distributions for 20, 35, 58, 84 and 120 GeV/c protons.

Turgun Nigmanov, University of Michigan.

protons, 116.5 GeV/c

m: 0.999 + 0.000
¢:0.080+0.000
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Universty of Wichigan energy resolution vs momentum f

G = 1.430 + 0.0477p + 0.00017p?

20 40 60 80 100 120
momentum, GeV/c

The HCAL energy resolution vs track momentum dependence, where each data point was

calculated as o g, = 0;p;. This plot can be used for NIM article.
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Universiy o ictigan smearing procedure in Monte Carlo f

op, =1.43 + 0.0477p + 0.000175p”
0y, = \/a%n —m2
Ap; = gRandom—Gaus(0, oy, ),

Finally: Psimear = Prtruth + AP

Events/2 GeV/c
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neutron momentum, truth

Top plot illustrates the events with selected
momentum (truth) within ==3 GeV.
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Bottom plot illustrates what happens after

Events/2 GeV
S g

smearing applied.

T L P S N :-LI 1
20 40 60 80
smeared momentum, GeV/c

Turgun Nigmanov, University of Michigan. Monte Carlo neutron update March 07, 2008

Page 5



il

Universty of ichigan Monte Carlo: truth spectrum vs smeared

0 - MC truth

0 - smeared
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Black plot - Fluka neutron production spectrum, red plot - smearing applied.
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Uriversitychichi;an redo En and €p
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- p+C, 120 GeV/c

Top plot - HCAL acceptance vs neutron
momentum.  Previous calculation based

<= 81.853+0.292°p:0.004p" on Monte Carlo truth value of p,,, now -

x?/ ndf: 27.9/23

HCAL acceptance, %

smeared p,,.
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Bottom plot - proton reconstruction and

| Monte Carlo

[ PrC.120GeVio identification efficiency vs proton momen-
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tum. Previous calculation based on Monte

Carlo truth value of p,, now - the recon-

efficiency, %
5 8

€,= 76.98-0.439*p+0.0116*(*-0.00006*p° structed pp Va|ue_

X2/ ndf: 31.4 /22
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u,.-ve%i;n production Z position of neutrals f

Top plot - production Z position of neutrals.

M Red plot - secondary neutrons and anti-

neutrons. Blue plot - K¢ production.
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Bottom plot - Z position of those neutrals

O - ns+Ng, passed

which survived the inclusive neutrals se-

0 - K[, passed

lection cuts, mainly the energy balance re-

; M}UW m’L quirement and at least 1 charged track with

pt0t>1GeV.
L

1000 -500 0 500 1000 1500
Z position of n_or K¢, cm
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University of ichigan neutrals parent ID 7\;
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ns, Ns or K parent ID (PDG)

Parent ID of the neutrals, which pointing into HCAL fiducial and passed the

inclusive neutrals selection requirements.
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smearing of neutrals

C  Monte Carlo O - Ne+T1e+K?, truth
— p+C, 120 GeV/c O - ne+Ne+K{, smeared
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Turgun Nigmanov, University of Michigan.
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Top plot - momentum sum spectrum of all
neutrals. Black plot - Monte Carlo truth info,
red - smeared plot with minimal momentum

requirement.

Bottom plot - the inclusive neutron distri-
bution (black) and the background neutrals:

secondary neutrons, anti-neutrons and KY.
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vty it calculation outline

Data: N,, = Npcq1 / €5, Where Np,..; - what measured by HCAL and ¢,, it’s acceptance

Data: N, = Ny, y-cco / €5, Where Ny, ..., is reconstructed protons and ¢, it's efficiency

Data: N;, / N, — plot

MC: Ny, yrod = Nipassed ! €n, NEUtron production spectrum
MC: Ny prod = Ny passed ! €p, Proton production spectrum

MC: Ny, prod / Np proa — plot

Monte Carlo neutrals (background estimation):
e consider secondary neutrons, anti-neutrons and K% from any sources
e check for HCAL fiducial
calculate combined momentum
apply momentum smearing
check for: at least 1 charged track with p¢o¢ >1 GeV, energy balance, minimal momentum

(Nbackground+Nn passed) / €n — neutron + background production spectrum — plot
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ve@i@@ N, /N, ratio f

p+C — n+..., 120 GeV/c
p+C — p+..., 120 GeV/c

w
w Ul

= - data
o-n/p

ratio
o
(@)

0- (n+m+ne+Kp) / p

P
\S)

Z |
~ 1.5
(- B
< b
-

II|IIII|IIII|IIII|IIII|IIII|IIII 1 |
50 60 70 80 90 100 110 120
momentum, GeV/c

TN
o

N,, / N, ratio for inclusive neutrons and protons. Red plot - Fluka n/p ratio prediction. Blue plot

- Monte Carlo (Fluka + Geant) (n + 1 + ng + K% ) / p prediction.
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